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DETAILED ACTION 



Specification 

1 . The abstract of the disclosure is objected to because it is more than one 
paragraph in length. Correction is required. See MPEP § 608.01(b). 



2. The following guidelines illustrate the preferred layout for the specification of a 
utility application. These guidelines are suggested for the applicant's use. 

Arrangement of the Specification 

As provided in 37 CFR 1 .77(b), the specification of a utility application should 
include the following sections in order. Each of the lettered items should appear in 
upper case, without underlining or bold type, as a section heading. If no text follows the 
section heading, the phrase "Not Applicable" should follow the section heading: 

(a) TITLE OF THE INVENTION. 

(b) CROSS-REFERENCE TO RELATED APPLICATIONS. 

(c) STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 

DEVELOPMENT. 

(d) THE NAMES OF THE PARTIES TO A JOINT RESEARCH AGREEMENT. 

(e) INCORPORATION-BY-REFERENCE OF MATERIAL SUBMITTED ON A 

COMPACT DISC. 

(f) BACKGROUND OF THE INVENTION. 

(1) Field of the Invention. 

(2) Description of Related Art including information disclosed under 37 
CFR 1.97 and 1.98. 

(g) BRIEF SUMMARY OF THE INVENTION. 

(h) BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGfS). 

(i) DETAILED DESCRIPTION OF THE INVENTION. 

(j) CLAIM OR CLAIMS (commencing on a separate sheet). 

(k) ABSTRACT OF THE DISCLOSURE (commencing on a separate sheet). 

(I) SEQUENCE LISTING (See MPEP § 2424 and 37 CFR 1 .821-1 .825. A 
"Sequence Listing" is required on paper if the application discloses a 
nucleotide or amino acid sequence as defined in 37 CFR 1 .821(a) and if 
the required "Sequence Listing" is not submitted as an electronic 
document on compact disc). 
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As mentioned in point (h) above, the specification needs to liave a brief 
description of the drawing(s). Modification is required 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1 , 3-6, 9-1 3, 1 8, 20-22, 26, 31 and 35 are rejected under 35 
U.S.C. 102(b) as being anticipated by Callahan et al. (US 2002/0010261). 

Regarding claim 1 , Callahan et al. discloses an ionic conduction material comprising 
a polymer matrix ([0020]), at least one ionic species ([0020]) and at least one reinforcing 
agent ([0064]), wherein: 

• the polymer matrix ([0020]) is a solvating polymer ([0021]) optionally having a 
polar character ("charge transfer compounds", [0065]), a non-solvating polymer 
carrying acidic ionic groups, or a mixture of a solvating or non-solvating polymer 
and an aprotic polar liquid; 

• the ionic species ([0020]) is either an ionic compound selected from salts and 
acids ([0064]), said compound being in solution ([0064]) in the polymer matrix 
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([0020]), or an anionic or cationic ionic group fixed by covaient bonding on the 
polymer, or a combination of the two; 
• the reinforcing agent is a cellulosic material ([0064]) or a chitin. 

Regarding claim 3, Callahan et al. discloses all of the claim limitations as set forth 
above and also discloses the proportion of reinforcing agent is between 0.5% and 70% 
by weight ([0064]). 

Regarding claim 4, Callahan et al. discloses all of the claim limitations as set forth 
above and also discloses the proportion of reinforcing agent is between 1% and 10% by 
weight ([0064]). 

Regarding claim 5, Callahan et al. discloses all of the claim limitations as set forth 
above and also discloses the polymer matrix is comprised of a crosslinked ([0021]) or 
non-cross! inked solvating polymer ([0021]). 

Regarding claim 6, Callahan et al. discloses all of the claim limitations as set forth 
above and also discloses the solvating polymer ([0021]) carries grafted ionic groups 
([0054], [0055], [0056]). 

Regarding claim 9, Callahan et al. discloses all of the claim limitations as set forth 
above and also discloses the polymer matrix ([0020]) is comprised of a mixture of 
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solvatinq ([0021]) or non-solvating polymer and at least one aprotic polar liquid 
("unsaturated amide", [0063]). 

Regarding claim 10, Callahan et al. discloses all of the claim limitations as set forth 
above and also discloses the aprotic polar liquid ("unsaturated amide", [0063]) Is 
selected from the qroup consistinq of linear ethers and cyclic ethers, linear acetals and 
cyclic acetals, linear carbonates and cyclic carbonates, esters, nitriles, nitrated 
derivatives, amides ([0063]), sulfones, sulfolanes, alkyl-sulfamides and partially 
halogenated hydrocarbons. 

Regarding claim 1 1 , Callahan et al. discloses all of the claim limitations as set forth 
above and also discloses the polymer is a non-solvating polymer selected from the 
.qroup consistinq of polymers which have polar groups ("anionic polysulfone", [0064]) 
and which comprise units containing at least one heteroatom selected from sulfur 
([0064]), nitrogen, oxygen, phosphorus, boron, chlorine and fluorine. 

Regarding claim 12, Callahan et al. discloses all of the claim limitations as set forth 
above and also discloses the Ionic compound is selected from the .qroup conslstlnq_of 
strong acids ("perchloric acid", [0027]) and from salts of all<ali metals ("KOH", [0077]), 
alkaline-earth metals, transition metals, rare earths, organic cations and organometallic 
cations of said acids. 
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Regarding claim 13, Callahan et al. discloses all of the claim limitations as set forth 
above and also discloses the ionic compound is selected from the .group consisting of 
perchloric acid, phosphoric acid ("perchloric acid", [0027]), perfluoro-sulfonic acids, 
trifluorosulfonylimide acid, tris(perfluorosulfonyl)methane acid, perfluoro-carboxylic 
acids, arylsulfonic acids, perfluoro-sulfonimides and arylsulfonimides, and from salts of 
said acids ([0064]). 

Regarding claim 18, Callahan et al. discloses all of the claim limitations as set forth 
above and also discloses an electronically conductive material ("conductive glass", 
[0029]) and an active material ("platinum", [0044]) performing as a catalyst ("inert", 
[0044]). 

Regarding claim 20, modified Callahan et al. discloses all of the claim limitations as 
set forth above and also discloses the active material is platinum ([0044]) or a platinum 
alloy. 

Regarding claim 21 , Callahan et al. discloses an electrode for a fuel cell ([0022]), 
comprising a composite material ([0044]) as set forth above. 

Regarding claim 22, Callahan et al. discloses an electrolyte for a lithium-polymer 
battery ([0042]), in which the negative electrode ("anode", [0043]) is comprised of 
metallic lithium ([0043]), and a material ([0046]) as set forth above. 
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Regarding claim 26, Callahan et al. discloses an electrolyte of a membrane fuel cell 
([0022]), comprised of an ionic conduction material ([0020]) as set forth above. 

Regarding claim 31 , Callahan et al. discloses an electrochromic glazing ([0016]) 
comprising two electrodes ([0017]) separated by an electrolyte ([0017]), wherein the 
electrolyte is an ionic conduction material ([0020]) as set forth above in which the ionic 
compound is an acid ([0021]). 

Regarding claim 35, Callahan et al. discloses an electrode for a fuel cell ([0022]), 
comprising a composite material ([0020]), wherein the composite material ([0020]) is a 
material as set forth above. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining tlie differences between the prior art and tlie claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

8. Claims 2, 7-8 and 27-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Callahan et al. (US 2002/0010261) as applied to claims 1 and 26 
above in view of Fukutomi et al. (EP 1031598). 

Regarding claim 2, Callahan et al. discloses all of the claim limitations as set forth 
above and also discloses the cellulosic material ([0064]) is woven ([0071]), but does not 
disclose it is microfibrils. 

Fukutomi et al. discloses an ion selective membrane (Abstract) comprising a woven, 
micro-scale ([0009]) cellulose material ([0024]) (which is another way of stating that it is 
"micro fibrilis"). This structure is resistant to pin holes, retains mechanical strength, and 
is selectively permeable to an electrolyte ([0010], [001 1]). 

Fukutomi et al. and Callahan et al. are analogous since both deal in the same field of 
endeavor, namely, ion conducting materials for use in electrochemical devices. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the micro-scale structure of the woven cellulose material as 
disclosed by Fukutomi et al. into the ionic conduction material of Callahan to impart to 
the structure a resistance to pin holes, mechanical strength, and selective permeability 
to an electrolyte to enhance performance of the electrical device into which the ionic 
conductive material is disposed within. 

Regarding claims 7-8, and 27-28, Callahan et al. discloses all of the claim limitations 
as set forth above and also discloses the ionic conducting material can be used in a fuel 
cell ([0022]) but does not disclose polymer matrix is comprised of a non- solvating 
polymer carrying acidic ionic groups, wherein the non-solvating polymer carries 
alkylsulfonic groups or arylsulfonic groups or perfluorosulfonic groups or perfluoro- 
carboxylic groups. 

Fukutomi et al. discloses an ion selective membrane (Abstract) comprising a 
reinforced matrix material and polymer component ([0009]) carries alkylsulfonic groups 
([0016]) or arylsulfonic groups ([0016]). The polymer imparts solvent resistance and 
waterproofness to the membrane ([0022]). This is chemically stable and has superb 
durability against hydrolysis and oxidative degradation ([0022]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the solvent resisting polymer component carrying alkylsulfonic 
or arylsulfonic groups as disclosed by Fukutomi et al. in the ionic conductive material of 
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Callahan et al. to impart chemical stability and superb durability against hydrolysis and 
oxidative degradation to the ionic conductive material to enhance performance. 



9. Claims 14-17, 19, and 32-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Callahan et al. (US 2002/0010261) as applied to claims 1 and 18 
above in view of Hirakawa et al. (5,281 ,495). 

Regarding claims 14-15, and 19, Callahan et al. discloses all of the claim 
limitations as set forth above and also discloses an insertion material ([0048]), but does 
not disclose an electronically conductive material in addition to the disclosed insertion 
material. 

Hirakawa et al. discloses a rechargeable battery (Abstract) comprising electrodes 

with conductive layers in the form of carbon powder (C5/L29-30) and active (insertion) 
layers (C4/L5-12). The conductive layers help improve cell and cycle characteristics 
(C3/L55-57). 

Hirakawa et al. and Callahan et al. are analogous since both deal in the same field 
of endeavor, namely, materials used in electrochemical cells. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to include carbon powder as a conductive material as disclosed by Hirakawa 
et al. into the ionic conductive material of Callahan et al. to improve cell and cycle 
characteristics of the electrical device into which the material is disposed of. 
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Regarding claim 16, modified Callahan et al. discloses all of the claim limitations as 
set forth above and also discloses the insertion material ([0048]) is an oxide of a metal 
selected from cobalt, nickel, manganese ([0048]), vanadium and titanium, or an iron 
phosphate or a graphitic compound. 

Regarding claim 17, 32 and 33, modified Callahan et al. discloses an electrode for a 
battery ([0022]), comprising a composite material ([0020]), wherein the composite 
material ([0020]) is a material as set forth above. 

Regarding claim 34, modified Callahan et al. discloses an electrode for a fuel cell 
([0022]), comprising a composite material ([0020]), wherein the composite material 
([0020]) is a material as set forth above. 

10. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Callahan 
et al. (US 2002/0010261) as applied to claim 22 above in view of Nielsen et al. (US 
2002/0037945). 

Regarding claim 23, Callahan et al. discloses all of the claim limitations as set forth 
above but does not disclose the polymer matrix of the ionic conduction material is 
comprised of an amorphous one-dimensional copolymer or of an amorphous three- 
dimensional polyether network. 
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Nielseni et al. discloses a polymer matrix material ([0042]) comprised of an 
amorphous one-dimensional copolymer ([0061]). This material acts to provide a 
polymer matrix material ([0042]) with superior adhesive properties ([0028]). 

Nielsen et al. and Callahan et al. are analogous since both deal in the same field of 
endeavor, namely, polymer matrix materials. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the amorphous one-dimensional copolymer of Nielsen et al. into 
the material of Callahan et al. to impart superior adhesive properties into the matrix, 
adhering the components together effectively thereby enhancing performance of 
electrochemical device into which it is incorporated. 

1 1 . Claims 24 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Callahan et al. (US 2002/0010261) as applied to claim 1 above in view of Tossici et 
al. (US 6,087,043). 

Regarding claim 24, Callahan et al. discloses all of the claim limitations as set forth 
above and discloses an electrolyte for a lithium-polymer battery ([0022]), but does not 
disclose the negative electrode consists of lithiated graphite, and a material as set forth 
above. 

Tossici et al. discloses lithium-polymer battery (Abstract) comprising a negative 
electrode ("anode", C4/L12) containing a lithiated graphite (C14/L13-14) and an ionic 
conductive polymer (C6/L9-10). Batteries containing these electrodes have high energy 
densities compared to conventional batteries (C1/L54-56). 
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Tossici et al. and Callahan et al. are analogous since both deal in the same field of 
endeavor, namely, batteries. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the ionic conductive material of Callahan et al. into a lithiated 
graphite battery as disclosed by Tossici et al. to impart a high energy density into the 
battery, enhancing performance. 

Regarding claim 25, modified Callahan et al. discloses all of the claim limitations as 
set forth above but does not disclose the matrix of the ionic conduction polymer is 
comprised of a homo- or copolymer of vinylidene fluoride, acrylonitrile, methacrylonitrile, 
alkyi acrylate, alkyi methacrylate or ethylene oxide. 

Tossici et al. discloses an ionic conductive polymer binder, vinylidene fluoride 
(C6/L9-10), is used in an electrode. This material binds the active material to a 
substrate (C6/L1 1-14). Batteries containing these electrodes have high energy 
densities compared to conventional batteries (C1/L54-56). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate vinylidene fluoride as a binder as disclosed by Tossici et al. into 
the material of Callahan et al. to bind the active material to the electrode and impart a 
high energy density into the battery. 
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12. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Callahan 
et al. (US 2002/0010261) as applied to claim 1 above in view of Skotheim (US 
4,442,185). 

Regarding claim 29, Callahan et al. discloses all of the claim limitations as set forth 
above and that the ionic conductive material can be used in a variety of electrochemical 
devices ([0003]), but does not explicitly disclose a solar cell comprising a photoanode 
and a cathode separated by electrolyte, the photoanode carrying a conductive glass, 
wherein the electrolyte is comprised of_an ionic conduction material as set forth above. 

Skotheim discloses in Fig 1, a solar cell (Abstract) comprising a photoanode (ref 5) 
and a cathode (ref 6) separated by electrolyte (ref 3), the photoanode carrying a 
conductive glass (C16/L21-22), wherein the electrolyte (ref 3) is comprised of ionic 
polymer matrix material (C14/L31-32) containing cellulose (C14/L64). 

Skotheim and Callahan et al. are analogous since both deal in the same field of 
endeavor, namely, electrochemical cells. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the ionic conductive material of Callahan et al. into a solar cell 
as disclosed by Skotheim to generate electrochemical energy to power electrical 
devices. 

13. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Callahan 
et al. (US 2002/0010261) as applied to claim 1 above in view of Niu (US 6,205,016). 
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Regarding claim 30, Callahan et al. discloses all of the claim limitations as set forth 
above and that the ionic conductive material can be used in a variety of electrochemical 
devices ([0003]), but does not explicitly disclose a supercapacitor comprised of an 
electrochemical cell comprising two electrodes separated by an electrolyte, wherein the 
electrolyte is an Ionic conduction material as set forth above in which the ionic 
compound is a lithium or tetraalkylammonium salt, or an acid. 

Niu discloses supercapacitor (C3/L36) comprised of an electrochemical cell (C9/L37- 
38) comprising two electrodes separated by an electrolyte (C9/39/40), wherein the 
electrolyte is an ionic ionic polymer matrix material (C17/L16-17) in which the ionic 
compound is a lithium or tetraalkylammonium salt (C9/L42), or an acid. 

Niu and Callahan et al. are analogous since both deal in the same field of endeavor, 
namely, electrochemical cells. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the ionic conductive material of Callahan et al. into a 
supercapacitor as disclosed by Niu to generate electrochemical energy to power 
electrical devices. 

Conclusion 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KENNETH DOUYETTE whose telephone number is 
(571)270-1212. The examiner can normally be reached on Monday - Thursday 6am - 
4:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Basia Ridley can be reached on (571) 272-1453. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IK. DJ 

Examiner, Art Unit 1795 



/Basia Ridley/ 

Supervisory Patent Examiner, Art Unit 1795 



